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1 Question 1.
Show that:
1. The growth rate of the product of two variables equals the sum of their
growth rates;
2. The growth rate of the ratio of two variables equals the difference of their
growth rates.
2 Question 2.
Derive the Solow Model:
1. Enumerate the assumptions of the Solow Model;
2. Derive the dynamics of k assuming a Cobb-Douglas production function
F (K,AL) = Kα(AL)1−α, 0 < α < 1. (1)
Does the Cobb-Douglas production function meet the assumptions of the
model?
3. Sketch a graph of actual and break-even investment, and the phase dia-
gram for k.
3 Question 3.
Analytically and graphically discuss the effects of:
1. A rise in the rate of depreciation of capital δ;
2. A fall in the growth rate of population n;
3. A rise in productivity (which can be seen as γf(k) with γ > 1);
4. A rise in the number of workers L (in an economy without population
growth, n = 0);
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5. A rise in savings s. (Optional: further, discuss the impact on consump-
tion, introducing households into the model — Remember that house-
hold’s welfare depends upon consumption, defined as c = f(k)− sf(k).)
4 Question 4.
Derive the Solow Residual and discuss the main limitations of such a measure
as far as growth accounting is concerned.
Define then the issue of Convergence and discuss the empirical evidence.
5 Question 5 — Optional.
Assume that both labour and capital are paid their marginal products:
w =
∂F (K,AL)
∂L
; (2)
r =
∂F (K,AL)
∂K
− δ. (3)
1. Show that the marginal product of labour is
A[f(k)− kf ′(k)];
2. Show that under constant returns to scale
wL+ rK = F (K,AL)− δK;
3. Derive the growth rates of w, r on a balanced growth path;
4. Suppose the economy begins with a level k < k?. As k moves toward
k?, determine if w grows at a rate greater than, less than, or equal to its
growth rate on a balanced growth path. Do the same with r.
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